The immunohistochemical distribution of renal ornithine decarboxylase was studied in male mice both with and without testosterone treatment. Testosterone (1 mg per mouse) induced a marked increase in ornithine decarboxylase activity of the mouse kidney, whereas no significant immunohistochemical difference was observed either in immunoreactivity or its localization.
The immunohistochemical distribution of renal ornithine decarboxylase was studied in male mice both with and without testosterone treatment. Testosterone (1 mg per mouse) induced a marked increase in ornithine decarboxylase activity of the mouse kidney, whereas no significant immunohistochemical difference was observed either in immunoreactivity or its localization.
In intact male as well as androgen-treated mice dense ornithine decarboxylaseimmunoreactive cells were observed mainly in the cortex, especially many ornithine decarboxylase-immunoreactive cells were observed in the inner portion, while a much weaker immunoreactivity was observed in the medulla. The largest number of ornithine decarboxylase-immunoreactive cells seemed to be localized in the pars recta of the proximal tubule. The immunoreactivity was not detected in all the tubular cells but scattered among them. The renal corpuscles were not immunoreactive.
In each ornithine decarboxylase-immunoreactive cell, the cytoplasm showed much denser immunoreactivity than the nucleus.
Ornithine decarboxylase (ODC), which catalyzes the formation of putrescine from ornithine, is the rate-limiting enzyme in the polyamine biosynthetic pathway. This enzyme is quite unique in that its activity to various growth stimuli (Janne et al., 1978) .
In the male mouse kidney, a very high concentration of ODC has been found and the activity of the enzyme is highly dependent on testosterone treatment (Henningsson and Rosengren, 1975; Henningsson et al., 1978) . However, it is rather difficult to detect ODC activity in most tissues by immunohistochemistry.
Even if ODC activity is induced, the enzyme is only a small part of the cytosolic proteins. Persson et al.(1982) first reported the immunohistochemical distribution of ODC in the mouse kidney.
Other histological studies report the distribution of ODC with radiolabelled difluoromethylornithine (DFMO) (Pegg et al., 1982; Zagon et al. 1984) , which is an enzyme-activated irreversible inhibitor of ODC (Metcalf et al., 1978) and is known to bind specifically to the protein (Pritchard et al., 1981) .
They showed that ODC was localized mainly in the cortex of the kidney. However, the precise localization of ODCimmunoreactivity inside the cortex is not known, and the immunohistochemical demonstration was done after excess androgen treatment.
In the present series of experiments, we detected ODC-immunoreactivity before and after sc injection of testosterone with antisera raised against the ODC purified from rat liver (Kitani and Fujisawa, 1981) , which is also immunoreactive with ODC of mouse kidney (Kitani and Fujisawa, 1988 Fig. 1 . Effect of testosterone on the renal ornithine decarboxylase (ODC) activity in male mice. 8-week-old male mice (BALB C strain) were given a sc injection of testosterone (1mg per mouse) in 0.2ml of propyleneglycol (abbreviated "T" in the vehicle was injected into the control group (abbreviated "C" in the figure, N=6). Each animal was killed by decapitation and ODC activity was measured.
Statistical analysis was performed by Student's t-test. frozen sections were cut on a cryostat.
Immunohistochemistry
After sectioning, these sections were rinsed in 0.1 M PBS (pH 7.4), for 1h and were processed for immunohistochemistry.
The rabbit anti-ODC serum was obtained by immunization against ODC purified from rat liver (Kitani and Fujisawa, 1981) , which also immunoreacts with the ODC purified from mouse kinney (Kitani and Fujisawa, 1988) . The site of antigen-antibody reaction in the section was detected with rabbit peroxidase-antiperoxidase complex (PAP) purchased from Dakopatts a/s, Denmark.
Methods used for immunohistochemistry were according to Yamada et al. (1987) with slight modifications.
For immunohistochemistry, sections were preincubated first in 1% H2O2 containing 0.1M PBS (pH 7.4), for 30min and then in 0,1M PBS (pH 7.4), containing 1% normal horse serum and 0.4% Triton X-100 for 1 h. These were immersed in ODC antiserum Then, after further washing, the sections were incubated in goat anti-rabbit serum diluted 1: 200 for 3 h. These were incubated in PAP complex diluted 1: 100 for 4h. The sections were rinsed in 0.05M Tris-HCl buffer, pH 7.4. The site of ODC-immunoreactivity was expressed by incubation with 3, 3'-diaminobenzidine tetrahydrochloride (DAB), 20mg/100ml and 0.05% H2O2 in 0.05M Tris-HCI buffer. After staining, sections were mounted in glycerol.
For control experiments, several sections were incubated in and-ODC serum which was inactivated by absorption with pure enzyme purified from mouse kidney (Kitani and Fujisawa, 1988) .
Results
Fifteen h after the injection of testosterone into the mouse, there was about a 6-fold increase in renal ODC over the control (Fig. I) . On the other hand, no significant increase in ODC-immunoreactive cells was observed and no change in their distribution was noted (Fig. 2) .
In the mouse kidney, dense ODC-immunoreactive cell bodies were observed mainly in the cortex, whereas much weaker immunoreactivity was observed in the medulla (Fig. 2) . Most of the immunoreactive cell bodies seemed to be localized in the renal tubule (Fig. 4) . On the other hand, no positive reaction was observed in the peritubular tissue (Fig. 4) . No immunoreactivity was observed in the renal corpuscle (Fig. 3) . More ODC-immunoreactive cell bodies were observed in the inner portion of the cortex.
In both the outer and inner portions, the ODC-immunoreactivity was not detected in all the tubular cells. The immunopositive cells were scattered among the non-immunoreactive cells (Fig. 4) . In the cell, ODC-immunoreactivity was observed mainly in the cytoplasm, while only weak immunoreactivity was observed in the nucleus (Fig. 5) . In the present series of experiments it was not established whether ODC-immunoreactive cells mainly localized in the proximal tubule or in the distal tubule. However, judging from the distribution pattern of the ODC-immunoreactive cells, these seemed to be confined mainly to the pars contorta and the pars recta of the proximal tubule. More immunoreactive cell bodies were observed in the pars recta. After the exposure of the antiserum to purified mouse kidney ODC, ODC-immunoreactivity disappeared in both testosteronetreated and non-treated groups.
Discussion
The results of the present series of experiments have shown the immunohistochemical localization of ODC in the kidney of the male mouse.
It is likely that the ODC-immunoreactive cells are localized mainly in the pars contorta and the pars recta of the proximal tubule.
In previous experiments, with antisera to mouse kidney (Persson et al., 1982) or radiolabelled DFMO (Pegg et al., 1982; Zagon et al., 1984) , histological localization of ODC in the mouse kidney has been reported.
All these studies were done, however, after inducing ODC activity by administering excess doses of testosterone.
After androgen administration, the activity of ODC in the mouse kidney increases markedly (Henningsson et , 1978) . After hyperinduction of ODC, the localization of immunoreactive ODC might not be the same as that in the normal male mouse. Moreover, the precise distribution of ODC has not been demonstrated. We herein confirm that the localization of ODC-immunoreactivity was not different in normal male mice from that in testosterone-treated ones. ODC is generally considered to be a cytosolic enzyme (Janne et al., 1987) . However, an autoradiographic study with radiolabelled DFMO (Zagon et al., 1984) indicated that ODC is localized in the nucleus as well as in the cytoplasma. Although DFMO binds specifically to ODC purified electrophoretically from the mouse kidney (Pritchard et al., 1981) , histological specificity of the autoradiographic localized material remains controversial (Zagon et al., 1984) . The present series of experiment with a specific antibody to ODC have revealed that ODC is localized mainly in the cytoplasm.
